SFEClUCATiON- 

Operating Device and Image Processing System Using Same 



^ ^icl^ v FIELD OF ARTS ^ ^ 

This invention relates to an operating device and an image processing system 
using same. More particularly, this invention is concerned with an operating device 
(joystick) with which the function is extendable for an image processing apparatus such 
as a personal computer, a video game machine, and so on, to enable transmission and 
reception of any data. 



n] PRIOR ARTS 



y The conventional joystick ha s- been structured so as to detect in whichdjrection 

13 and what degree an operating member thereof is inclined, \vith^xe^tate the operating 

O member placed out of touch by the hand of anop^at^Ttaken as an origin point, 
jjfe However, the convenUoniii^ device such a joystick has an origin point 

fixed* and' there^ore^flieoperating state of the operating member is also placed in fixation. 

=13 A ^ • 

befis^ qu c ntly, it is impossible for a user to determine an origin point freely -. 



SUMMARY OF THE INVENTION 

20 It is therefore an object of the present invention to provide an operating device in 

which errors incurred through mass production can readily corrected and the origin pointy 

and m6&i-£L<eX 

can be determined^reely by an user. 

It is another object of the present invention to provide an image processing system 
using such an operating device. 
25 ./V^fTrst Tn^^it ioii i^a^opcmU fi^eviS- adapted for being .connected during use to 



1 



a 
an 



an image processing apparatus (10) that generates image data to be displayed on a display 
according to a program, to supply a signal for providing variation to the image data to be 
generated by an image processing apparatus, the operating device comprising: an 
operating member (451), a rotating member (457, 467), a rotation detecting means (459, 
469), a count means (444X, 444Y), a reset signal generating means (442, 443, 447, 448), 
and a transfer means (442, 445, 43). 

The operating member is supported to be tilt-operated by an operator so as to 
incline within a predetermined range and rested, when not operated by the operator, at 
predetermined p<Js*iiion. The rotating member is arranged for rotation depending upon 

A 

inclination amount of the operating member. The rotation detecting means detect a 
rotational state of the rotating member. The count means varies a count value thereof 
depending on a rotational amount of the rotating member detected by the rotation 
detecting means. The reset signal generating means generates a reset signal to reset the 
count value of the count means. The transfer means transfers the count value counted by 
the count means to the image processing apparatus. 

- Asccondjinvcntiorria un - imagiiig processing system having an image processing 
apparatus for generating image data to be displayed on a display according to a program, 
and an operating device for toeing connectcik iuring use to the image processing apparatus 

so as to supply a signal for proviaing Variation to the image data to be generated by the 

o.^ p cxto&r \ We-* 

image processing- apparatus, wherein tho image processing apparatus (10) includes a 

program memory (20), a first receiving means (173), a central processing means (11), a 
first transmitting means (172), and an image signal generating means (16), and wherein 
the operating device (40) includes an operating member (451), a rotating member (457, 
467), a rotation detecting means (459, 469), a count means (444X, 444 Y), a reset signal 
generating means (442, 443, 447, 448), a second receiving means (173), a transfer means 
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(171), and a second transmitting means (172). 

The program memory is stored with a program for image processing. The first 
receiving means receives data generated by the operating device. The central processing 
means generates command data according to the program stored in the program memory, 
and generating image data depending upon the program and the data received by the first 
receiving means. The first transmitting means transmits the command data generated by 
the central processing means to the operating device. The image signal generating means 
generates an image signal for displaying an image on the display depending upon the 
image data from the central processing means. The operating member is supported to be 
tilt-operated to be inclined within a predetermined range by the operator and rested, when 



pi not operated by an operator, at a predetermined position. The rotating member is 



arranged for rotation depending upon an inclination amount of the operating member. 

£ \ 

3 The rotation detecting means detects a rotational state of the rotating member. The count 

means has a count value varied depending on the rotational amount of the rotating 
105 member detected by the rotation detecting means. The reset signal generating means 



*fl generates a reset signal to reset the count value of the count means. The second receiving 
means receives the command data transmitted from the first transmitting means. The 
transfer means outputs ^data of the count valuo counted by the count means in response to 
reception of predetermined command data by the second receiving means. The second 



20 transmitting means 



transmits the data of count value outputtcd 'by the transfer means to 



the image processing apparatus. 
±> In the first inven t ion, whciv the operator holds the operating device in hand^Q, 

\? _ ^w^w^the operating member, the rotating member rotates depending upon the 

inclination. As a result, the rotation detecting means generates an electric signal 
25 responsive to the rotation of the rotating member. In response to the electric signal, the 



3 



count means counts the rotational amount of the rotating member. The reset signal 
generating means generates a reset signal to reset the count value of the count means. The 
transfer means transfers the count value of the count means to the image processing 
apparatus. In response to this, the image processing apparatus generates an image signal 
5 varied depending on the count value. 

-ftrthe- sccond invention, when the operator holds the operating device in harufo g 
incline the operating member, the rotating member rotates dependin^piptfrfthe 
inclination. As a result, the rotation detecting means generates an electric signal 
responsive to the rotation of the rotating m^nri^fT In response to the electric signal, the 

D 

yflO count means counts the rotatipfmTamount of the rotating member. 

tu 

fU- The resetsignal generating means generates a reset signal to reset the count value 

Si 

:^ of thocount means . 
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The central processing means generates command data according to the program 
stored in the program memory. The first transmitting means transmits the command data 

i — 

Safe to the operating device. The transmitted command signal is received by the second 
receiving means. /The transfer means, in response to the reception of the commaqnd 
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signal by the receiving means, outputs data of the count value counted by the count 

courvA \)G*\\J£. <bA*\, . . 

^> means. The dtrttr uf die luunhv alu e is transmitted by the second transmitting means to the 

image processing apparatus. This transmitted count value data is received by the first 

20 receiving means. The central processing means generates image data based on this count 

value data and a program. In accordance with this image data, the image signal 

generating means generates an image signal for displaying an image on the display. 

According to the present invention, the number of program steps for image 

t> processing can be reduced so that the program is simplified and the shortening of « 

Jo 25 programmer operating time ^and tho aimplmcat4o aua-Op£X^Uo n are to be expected . 
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The above and other objects, features, aspects, and advantage of the present 
invention will become more apparent from the ensuing detailed description of the present 
invention when taken in conjunction with the accompanying drawings. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic illustrative view showing one embodiment of the present 
invention; 

Figure 2 is a block diagram showing in detail an image processing apparatus in the 
Figure 1 embodiment; 

□ 

>ilO Figure 3 is an illustrative view showing a memory map in CPU of Figure 2 

W 

W embodiment, demonstrating an external memory and 7 a W-RAM incorporated in a 

^ cartridge; 

Figure 4 is a block diagram showing in detail a controller control circuit in Figure 
2 embodiment; 

Figure 5 is an illustrative view showing a modulating/demodulating method for 
data; / 

Figure 6 is an illustrative view showing a memory map of a RAM in Figure 4; 
Figure 7 is a perspective view of a controller of Figure 2 embodiment as viewed 
from the above; 

20 Figure 8 is a perspective view of the controller of Figure 2 embodiment as viewed 

from the bottom; 

Figure 9 is a perspective view of showing an analog joystick unit capable of being 
utilized in the embodiment; 

Figure 10 is a perspective view showing major portions of Figure 9 unit; 
25 Figure 11 is an exploded perspective view showing major portions of Figure 9 unit 
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Figure 12 is a sectional illustrative view showing major portions of Figure 9 unit; 
Figure 13 is an illustrative view showing a state where a lever is guided by a guide 

ring; 

Figure 14 is a block diagram showing in detail the controller and an expansion 

device; 

Figure 15 is an illustrative view showing data of the analog joystick and respective 
buttons of the controller; 

Figure 16 is an illustrative view of transmission and reception data by the control 
circuit when a command "0" is transmitted from the controller control circuit; 

Figure 17 is an illustrative view of transmission and reception data by the control 
circuit when a command "1" is transmitted from the controller control circuit; 

Figure 18 is an illustrative view of transmission and reception data by the control 
circuit when a command "2" is transmitted from the controller control circuit; 

Figure 19 is an illustrative view of transmission and reception data by the control 
circuit when a command "3" is transmitted from the controller control circuit; 

Figure 20 is a flowchart showing operation of the CPU of Figure 2 embodiment; 

Figure 21 is a flowchart showing operation of the bus control circuit of the Figure 
2 embodiment; 

Figure 22 is a flowchart showing operation of the controller control circuit of 
Figure 2 embodiment; 

Figure 23 is a flowchart showing operation of the controller circuit of Figure 2 
embodiment; 

Figure 24 is an illustrative view of transmission and reception data by the control 
circuit when a command "255" is transmitted from the controller control circuit; 
Figure 25 is a flowchart showing a first method of origin point resetting; 




Figure 26 is a flowchart showing a second method of origin point resetting; 

Figure 27 is an illustrative view showing the correspondence of a physical 
coordinate of the joystick to a display screen; 

Figure 28 is an illustrative view showing the correspondence of the physical 
coordinate of the joystick to the display screen when resetting an origin point; 

Figure 29 is an illustrative view showing a display screen for selecting a racing 

car; 

Figure 30 is an illustrative view showing one example of an initial screen of a 
racing game; 

Figure 31 is a flowchart showing the conventional operation for selecting a racing 

car; 

Figure 32 is a flowchart showing the conventional operation for a racing game; 
Figure 33 is a flowchart showing the operation for selecting in the embodiment a 
racing car; and 

Figure 34 is a flowchart showing the operation of a racing game in*ffo&* 

E MB O DIMENT S 

Referring to Figure 1, there is illustrated an external view showing a system 
structure of an image processing system according to one embodiment of the present 
invention. The image processing system is for example a video game system, which 
inclusively comprises an image processing apparatus main body 10, a ROM cartridge 20 
as one example of an external memory device, a display 30 as one example of a display 
means connected to the image processing apparatus main bodylO, a controller 40 as one 
example of an operating means, and a RAM cartridge 50 as one example of an extension 
device detachably attached to the controller 40. Incidentally, the external memory device 




stores image data and program data for image processing for games, and audio data for 
music, effect sound, etc. A CD-ROM or a magnetic disc may alternatively be employed 
in place of the ROM cartridge. Where the image processing system of this example is 
applied to a personal computer, an input device such as a keyboard or a mouse is used as 
the operating means. 

Figure 2 is a block diagram of the image processing system of this example. The 
image processing apparatus 10 incorporates therein a central processor unit (hereinafter 
"CPU") 1 1 and a bus control circuit 12. The bus control circuit 12 is connected with a 
cartridge connector 13 for detachably attaching the ROM cartridge 20, as well as a 
working RAM 14. The bus control circuit 12 is connected with an audio signal 
generating circuit 15 for outputting an audio signal processed by the CPU 11 and a video 
signal generating circuit 16 for outputting a video signal, and further with a controller 
control circuit 17 for serially transferring operating data of one or a plurality of 
controller(s) 40 and/or data of RAM cartridge(s) 50. The controller control circuit 17 is 
connected with controller connectors (hereinafter abbreviated as "connectors") 181 - 184 
which are to be provided at a front face of the image processing apparatus 10. To the 
connector 18 is detachably connected a connection jack 41 and the controller 40 through a 
cable 42. Thus, the connection of the controller to the connector 181 - 184 places the 
controller 40 into electric connection to the image processing apparatus 10, enabling 
transmission and reception of data therebetween. 

More specifically, the bus control circuit 12 inputs therein a command outputted 
by a parallel signal from the CPU 1 Ivia a bus to parallel-serial convert it for outputting a 
command by a serial signal to the controller control circuit 17, and converts serial signal 
data inputted from the controller control circuit 17 into a parallel signal for outputting it to 
a bus. The data outputted through the bus is subjected to processing by the CPU 11, 
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stored in W-RAM 14, and so on. In other words, the W-RAM 14 is a memory temporary 
storing the data to be processed by the CPU 11, wherein read-out and write-in of data is 
possible through the bus control circuit 12. 

Figure 3 is a diagrammatic illustration showing memory regions assigned to 
respective memory spaces. The memory spaces accessible by the CPU via the bus 
control circuit 12 involves an external memory region of the ROM cartridge 20 and a 
memory region of the W-RAM 14. Although the ROM cartridge 20 is structured by 
mounting on a board a ROM stored with data for game processing and accommodating 
the same board in a housing, the ROM storage data is shown by the external memory 
region shown in Figure 3. That is, the ROM includes an image data region 201 stored 
with image data required to cause the image processing apparatus 10 to generate image 
signals for the game, and a program data region 202 stored with program data required for 
predetermined operation of the CPU 11. In the program data region 202, there fixedly 
stored are an image display program for performing image display based on image data 
201, a time-measuring program for carrying out measurement of time, and a 
determination program for determining that the cartridge 20 and an extension device 50, 
hereinafter referred to, are in a predetermined relationship. Incidentally, the details of the 
time-measuring program and the determination programs will be stated later. On the 
other hand, the memory region of W-RAM 14 includes a region 141 for temporarily 
storing data representative of an operating state from a control panel. 

Figure 4 is a detailed circuit diagram of a controller control circuit 17. The 
controller control circuit 17 is provided for transmission and reception of data in serial 
between the bus control circuit 12 and the controller connector 181 - 184, and includes a 
data transfer control circuit 171, a signal transmitting circuit 172, a signal receiving 
circuit 173 and a RAM 174 for temporarily storing transmission and reception data. The 




data transfer control circuit 171 includes a parallel-serial conversion circuit and a serial- 
parallel conversion circuit for conversion of data format during data transfer, which also 
performs control of write-in and read-out of the RAM 174. The serial-parallel conversion 
circuit converts serial data supplied from the bus control circuit 12 into parallel data to 
5 provide it to the RAM 174 or the signal transmitting circuit 172. The parallel-serial 
conversion circuit converts parallel data supplied from the RAM 174 or the signal 
receiving circuit 173 into serial data to provide it to the bus control circuit 12. The signal 
transmission circuit 172 converts data for signal read-in control of the controller 40 
supplied from the data transfer control circuit 171 and write-in data (parallel data) to the 

p 

;S|0 RAM cartridge 50 into serial data, which data is transmitted through a corresponding 

m 

fij channel CHI - CH4 to each of the plurality of controllers 40. The signal receiving circuit 

fjj 173 receives in serial read-out data, representative of an operating state of each of the 

m 

□ controller 40, inputted through a corresponding channel CHI - CH4 to each of the 

□ controller 40 as well as read-out data from the RAM cartridge 50, to convert them into 

: : 

!r|5 parallel data to provide it to the data transfer control circuit 171. 

*0 The signal, transmitting circuit 172 and the signal receiving circuit 173 adopt a 

duty-cycle modulation and demodulation (hereinafter referred to as 
"modulation/demodulation") method as one example of the modulation/demodulation 
method. The duty-cycle modulation/demodulation method, as shown in Figure 5, is a 

20 modulation/demodulation method wherein "1" and "0" are represented by varying a Hi 
time period and a Lo time period for a signal at a certain interval. Explaining the 
modulation/demodulation method with more detail, when data to be transmitted in serial 
is a logical "1" a signal having, within one cycle period T, a high-level period tH rendered 
longer than a low-level period tL (tH > tL) is transmitted, while when data to be 

25 transmitted is a logical "0" a signal having, within one cycle period T, tH rendered shorter 
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than tL (tH < tL) is transmitted. 

In the meanwhile, the demodulation method makes sampling on a serial signal 
received (bit transmission signal) so as to monitor at all times whether the received signal 
is at a high level or a low level, wherein one cycle is expressed as T = tL + tH provided 
5 that time period of low till change to high is tL and time period of high till change to low 
is tH. In this case, the relation of tL and tH being tL < tH is recognized as logical "1", 
while tL > tH is recognized as logical "0", thereby achieving demodulation. If the duty- 
cycle modulation/demodulation method like this is employed, there is no necessity of 
transmitting data in synchronism with clock, offering an advantage that transmission and 
"!10 reception of data are available with only one signal line. Incidentally, it is natural that if 
jy two signal lines are available another modulation/demodulation method may be utilized. 

s 

fjj The RAM 174 includes memory regions or memory areas 174a - 174h as shown in 

m 

Q a memory map of Figure 6. Specifically, the area 174a is stored with a command for 

SI 

□ channel 1, while the area 174b is stored with transmission data and reception data for 

□5 channel 1. The area 174c is stored with a command for channel 2, while the area 174d is 

w 

*0 stored with transmission data and reception data for channel 2. The area 174e is stored 

in / 

with a command for channel 3, while the area 174f is stored with transmission data and 
reception data for channel 3. The area 174g is stored with a command for channel 4, 
while the area 174h is stored with transmission data and reception data for channel 4. 

20 Accordingly, the data transfer control circuit 171 operates to write-in control to the 

RAM 174 data transferred from the bus control circuit 12 or data of operating state of the 
controller 40 received by the signal receiving circuit 173 or read-out data from the RAM 
cartridge 50, and read data out of the RAM 174 based on a command from the bus control 
circuit 12 to transfer it to the bus control circuit 12. 

25 With referring to Figure 7 and Figure 8, the controller 40 of this embodiment 
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shown includes a housing 401 consist of an upper half and a lower half. At both left and 
right ends of the housing 401, a left grip 402L and a right grip 402R are respectively 
formed in a manner that the same are protruded toward a front side. An intermediate 
position between the left grip 402L and the right grip 402R, a center grip 402C is formed 
in a manner that the same is protruded toward the front side. A cross-direction 
designation switch 403 which is a digital joystick is formed on a surface of the housing 
401 in the vicinity of a base end of the left grip 402L. Action designation switches 404A, 
404B, 404C, 404D, 404E and 404F which designate six (6) kinds of actions are 
respectively formed on the surface of the housing 401 in the vicinity of a base end of the 
right grip 402R. 

An analog joystick 45 which is capable of designating all directions within 360 
degrees is formed on the housing 401 in the vicinity of a base end of the center grip 402C. 
At an approximately central position of the housing 401, a start switch 405 which 
designates a start of a game is formed. Furthermore, the start switch 405 is positioned at 
an approximately center of an area surrounded by the switches 403 and 404A to 404F, 

and the analog joystick 45. 

/ 

Furthermore, a pair of side surface switches 406L and 406R are formed on a rear 
surface of the housing 401, and a bottom surface switch 407 is formed at an 
approximately center of the lower half in the vicinity of the base end of the center grip 
402C. 

A rear surface of the lower half is extended toward direction of a bottom surface, 
and an opening portion 408 is formed at a tip end thereof. In an interior of the opening 
portion 408, a connector (not shown) to which an expansion cartridge 50 shown in Figure 
4 is connected is provided. Furthermore, a lever 409 for discharging the cartridge 50 
inserted into the opening portion 408 is formed at a position of the opening portion 408. 
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In addition, at a side opposite to the lever of the opening portion 408 to which the above 
described expansion cartridge 50 is inserted, a notch 410 is formed, and the notch 410 
secures a space for withdrawing the expansion cartridge 50 in discharging the expansion 
cartridge 50 with utilizing the lever 409. 

Now, with referring to Figure 9 to Figure 13, the analog joystick 45 will be 
described in detail. The analog joystick 45 is constructed as a joystick unit shown in 
Figure nj. The joystick unit is sandwiched by the upper half and the lower half of the 
housing 401. The joystick unit includes a housing formed by a case 451 and a cover 452, 
and an inner case 453 are accommodated within the housing. 

As shown in Figure 10 and Figure 11, the inner case 453 includes a bowl-shaped 
recess portion 454 formed at a center of the inner case 453, and there are provided with 
two pairs of support plates 455a and 455b, and 456a and 456b around the recess portion 
454 with angle-interval of 90 degrees, and semicircular bearings 457a and 457b, and 458a 
and 458b are formed on the support plates 455a and 455b, and 456a and 456b, 
respectively. The bearings 457a and 457b or 458a and 458b are arranged on the same 
axis line, and axes of the bearings 457a and 457b, and 458a and 458b are at the same 
height level, and orthogonally intersected to each other. Wheels 459 and ts£ having 
rotation shafts which are orthogonally intersected to each other are rotatably supported at 
a side surface of the inner case 453, and gears 461 are uniformly formed on the respective 
wheels 459 and 460. 

The analog joystick unit further includes swingable members 462 and 463. One 
swingable member 462 is formed by an arc-like member which is provided with a long 
hole 464 being made long in a longitudinal direction of the arc-like member, and 
supporting shafts 465a and 465b are formed at both ends of the swingable member 462, 
and shaft end portions 467a and 467b respectively having flat surfaces 466a and 466b are 
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extended from the supporting shafts 465a and 465b, and a sector gear 468 is provided on 
one shaft end portion 467b. The other swingable member 463 is different from the one 
swingable member 462 in a point that the swingable member 463 is constructed by an 
arc-like member having a radius of curvature smaller than that of the swingable member 
462; however, in other points, the swingable member 463 is constructed in a manner 
similar to or the same the swingable member 462. That is, a reference numeral 469 
denotes a long hole, reference numerals 470a and 470b denote supporting shafts, 
reference numerals 471a and 471b denote flat surfaces, reference numerals 472a and 472b 
denote shaft end portions, and a reference numeral 473 denotes a sector gear. 

The supporting shafts 465a and 465b, and 470a and 470b are individually inserted 
into the two sets of bearings 457a and 457b, and 458a and 458b of the inner case 453, and 
therefore, the part of the swingable members 462 and 463 can be supported in a swing- 
free fashion, and the swingable members 462 and 463 are arranged in a state where 
longitudinal directions of the long holes 464 and 469 are orthogonally intersected to each 
other and overlaid with an interval or gap. In the pair of swingable members 462 and 463 
thus attached to the inner case 453, the sector gears 468 and 469 / ^HeTthe above described 
gears 461. Furthermore, respective ones of the above described flat surfaces 466a and 

466b, and 471a and 471b are included in the same horizontal p l a in- in a neutral state of a 

A 

lever 474 (described later). 

As shown in Figure 1 1, the lever 474 includes protrusions 475 which are protruded 
toward outer radius directions at one end of the lever 474, and a ball portion 476 at a 
middle portion of the lever 474, and a connection portion 477 at the other end of the lever 
474. Grooves 478 which are extended in a latitude direction at positions apart from each 
other by 180 degrees are formed on the above described ball portion 476. A diameter of 
the lever 474 is selected at a size which is not larger than sizes of short directions of the 
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long holes 464 and 469 formed on the swingable members 462 and 463. Preferably, the 
diameter of the lever 474 is selected at a size by which the lever 474 can be slidably 
inserted into the long holes 464 and 469 with no shake. Then, the one end portion of the 
lever 474 is penetrated through the long holes 464 and 469, and the protrusions 475 are fit 
into the long hole 464 of a lower side swingable member 462. Therefore, the protrusions 
475 of the lever 474fteeom e to be protrud e d m a d i rection ort hegu lially ui t ci b c ct o4 to the 
longitudinal direction of the long hole 469 of an upper swingable member 463 being 
attached to the inner case 453, and therefore, if the lever 474 is pulled-up, the protrusions 
475 are prevented from being slipped-off by the upper swingable member 463. 

A mechanical structural portion assembled as shown in Figure 10 is 
accommodated within the outer case 45 1 shown in Figure 9. At this time, the inner case 
453 'is fixed to the outer case 45 1 by a suitable means such as screws (not shown). 

Then, as well seen from Figure 11 there are provided on the inner case 453 
photo-interrupters 479 and 480 which are opposite to the two wheels 459 and 460. The 
photo-interrupters 479 and 480 respectively include light-emitting elements and light- 
receiving elements (both not shown), and lights emitted by the light-emitting elements are 
received by the light-receiving elements through slits 481 and 482 respectively formed on 
the wheels 459 and 460. Therefore, the photo-interrupters 479 and 480 respectively 
detect the slits 481 and 482, and in response to the slits 481 and 482, outputs pulse signals 
according to rotations of the wheels 459 and 460. 

In addition, the height level of swing-shafts (supporting shafts 465 and 470) of the 
swingable members 462 and 463 are coincident with a height level of a center of the ball 
portion 476 of the lever 474. Furthermore, a printed-circuit board (not shown) to which a 
flexible wiring plate 483 is connected is assembled in the outer case 45 1, and the light- 
emitting elements and the light-receiving elements included in the photo-interrupters 479 
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and 480 are electrically connected to printed patterns of the board. 

As shown in Figure 12, a ring with groove 484 is supported above the flat surfaces 

466 and 471 provided on the pair of swingable members 462 and 463, and a coil spring 

485 is arranged above the ring with groove 484. The ring with groove 484 is one example 

of a pushing-down member, and in the neutral state of the lever 474, a lower surface of 

Viae V2^r%fc^r 

the ring 484 becomes in ^horizon , and the lower surface of the ring 484 and the above 
described flat surfaces 466 and 471 are brought into surface-contact with each other. 

As shown in Figure 12, a guide ring 486 is attached to the cover 452, and a circular 
hole 487 is formed at a center portion of the guide ring 486. The guide ring 486 further 
includes a guide wall 488 which is a rising slope raised from an inner periphery defining 
the hole 487 toward an outer periphery of the guide ring 486. That is, the guide wall 488 
is formed as a whole in "an earthenware mortar" or "cone"-shape. Then, in viewing the 
guide wall 488 from above, the guide wall 488 has an outer edge 491 which becomes 
octagonal as shown in Figure 13. 

In addition, a diameter of the hole 487 is selected to a size that is the same or 
approximately same as a diameter of an outer peripheral surface of the ball portion 476 of 
the above described lever 474. Therefore, as shown in Figure 12, the inner edge defining 
the hole 487 is brought into contact with the ball portion 476 of the lever 474, and 
therefore, the lever 474 is supported by the ball portion 476 and the hole 487 in a manner 
that the lever 474 can be swung or inclined in any directions. Furthermore, circular 
bosses 489 are formed at two positions apart from each other by 180 degrees on the inner 
edge defining the hole 487 of the guide ring 486 in a manner that the bosses 489 are 
protruded toward an inner radius direction of the hole 487, and the bosses 489 
individually fit into the grooves 478 formed in the latitude direction of the above 
described ball portion 476. Therefore, the lever 474 can be swung around an axis of the 
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bosses 489, but the lever 474 can not be rotated around the axis of the lever 474 itself. 
Therefore, the lever 474 is prevented from being rotated around its axis by the grooves 
478 of the ball portion 476 and the bosses 489. 

Furthermore, if the cover 452 is attached to the case 451, a spring 490 is 
sandwiched and compressed between the ring with groove 484 and the cover 452. 
Therefore, the flat surfaces 466 and 471 of the pair of swingable members 462 and 463 
are always depressed by a force of the spring 490 via the ring with groove 484, and by 
such a depressing operation, the pair of swingable members 462 and 463 are always 
elastically biased so as to become air attitude that both members 462 and 463 are not 
^nclu^c^ in any direction^, and therefore, the lever 474 jbcMX>moG in a vertical attitude^kat* 
^the lever 474 - k o€om es-i n a state where the lever 474 is always. elastically biased into 
neutral state-thereof: 

The lever 474 is provided with an operating knob 492 which is attached to the 
lever 474 via the connection portion 477. On an upper surface of the operating knob 492, 
a recess portion 493 is formed such that a finger of the hand can be easily put on the knob 
492. 

In the above described analog joystick unit, according to an inclined direction and 
an inclined angle of the lever 474, the swingable members 462 and/or 463 are swung, and 
then, the wheels 459 and/or 460 are rotated in accordance with the inclined angle of the 
swingable members 462 and/or 463, and therefore, pulses according to rotation amounts 
of the wheels 459 and/or 460 are outputted, and the pulses are utilized as coordinate 
signals in**Hj X axis and/or Y axis directions. 

Now, the guide ring 486 will be described in detail. As described above, the guide 
ring 486 includes the guide wall 488 having the octagonal outer edge 491 in viewing the 
guide ring 486 from above as shown in Figure 13. Respective corners of the octagonal 
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outer edge 491 function as recess portions which receive the lever 474 as shown in Figure 

13. Therefore, in this embodiment shown, the respective corners are positioned at eight 

positions with intervals of 45 degrees of upper (North), lower (South), left (West), right 

(East), a center position between upper and left (North-West), a center position between 

5 upper and right (North-East), a center position between lower and left (South-West) and a 

center position between lower and right (South-East). As to a point N indicative of upper 

Jr> (North) shown in Figure 13, guide walls^88a and 488b which 3andwich tturp fr iiit N aic 

A 

v Con V'crge-* 

o convergro at the point N. -ThatTsrthe both gu i de walls 488a and 48 8 b - arc inters e ct e d' to 

each-otherrand •a -pu'sitiui i thai the buth ar e- rntcr3cctod to each other is the point N . 

JJ|0 Therefore, if the lever 474 is inclined toward the point N, the lever 474 is moved along 

flj 

flj with the guide walls 488a and 488b sandwiching the point N, that is, the lever 474 is 

SI 

Lj guided by the guide walls 488a and 488b, and finally, positioned at the point N. 

ii*§ 
u i 

Q Therefore, at a time that the movable character (not shown) on the monitor (not shown) is 



tfl 



intended to be moved upward, for example, that is, at a l ifnt that the movable charaetor-io -. 

-to-be-moved-in-a'Strarg^t going direction of the movable churacte ^ the lever 474 may be 

inclined toward the point N. That is, when the movable character is to be advanced 
Uf> and 

Jo straightrrf the lever 474 is inclined toward a vicinity of the point N, the lever 474 is 

)q restricted at the point N jTlong with t he guide walls 488a and 488b adjacent to the point N« 

fc> a n d therefore, only by holding such a state, it is possible to surely advance the movable 

20 character straight-on. 

k Furthermore, Tts^method for detecting rotations of the wheels 459 and 460/ One 

)o example - thaM he slits 481 and 482 are detected by the photo-interrupters 479 and 480 T*ac 

b described; however, another method may be utilized. For example ,-rHjp p oss H>te Ho-t±titi-ze-« 
v YYvCMA 

\e> - a method in whick a plurality of conductive members^^re.formed on each ot the wheels 

25 459 and 460, and by electrically detecting the conductive members, a rotation of each of 
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the wheels 459 and 460 can be detected. 

Figure 14 is a detailed circuit diagram of a controller 40 and a RAM cartridge 50 
as one example of an extension device. The controller 40 incorporates within the housing 
electronic circuits such as operation signal processing circuit 44, etc. in order to detect 
operating states of the switches 403 - 407 or the joystick 45 or the like and transfer 
detected data to the controller control circuit 17. The operation signal processing circuit 
44 includes a signal receiving circuit 441, a control circuit 442, a switch signal detecting 
circuit 443, a counter circuit 444, a signal transmitting circuit 445, a joyport control 
circuit 446, a reset circuit 447 and a NOR gate 448. 

The signal receiving circuit 441 converts a serial signal, such as a control signal 
transmitted from the controller control circuit 17, write-in data to the RAM cartridge 50, 



'-4 

y etc., into a parallel signal to supply it to the control circuit 442. The control circuit 442 



generates a reset signal to cause resetting (0) on measured values of an X-axis counter 

□ 444X and a Y-axis counter 444Y included in the counter 444, when the control signal 

U 

=3l5 transmitted from the controller control circuit 17 is a reset signal for an X, Y coordinate of 

S.3S. 

the joystick 45. The joystick 45 includes photo-interrupters for X-axis and Y-axis so as to 
generate the number of pulses proportional to the amount of inclination of a lever in 
directions of X-axis and Y-axis, providing respective pulse signals to the counters 44X 
and 444Y. The counter 444X, when the joystick 45 is inclined in the X-axis direction, 
20 measures the number of pulses generated in proportion to the amount of inclination. The 
counter 444Y measures the number of pulses generated in proportion to the amount of 
inclination, when the joystick 45 is inclined in the Y-axis direction. Accordingly, the 
resultant vector, determined by the measured values in X-axis and Y-axis of the counter 
444X and the 444Y, determines the direction of movement and the coordinate position 
25 for the heroic character or the cursor. Incidentally, the counter 444X and the counter 
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444Y are also reset -of thoir mcunured valuc s*by a reset signal supplied from the reset 
signal generating circuit 447 upon turning on the power supply, or a reset signal supplied 
from the switch signal detecting circuit 443 when the player depresses simultaneously 
two switches previously determined. 

The switch signal detecting circuit 443 responds to an output command signal 
representing a switch state supplied at a constant period (e.g., at a 1/30-second interval as 
a frame period of a television) , and reads a signal that is varied by the state of depression 
of the cross switch 403 and the switches 404A - 404F, 405, 406L, 406R and 407 to supply 
it to the control circuit 442. 

The control circuit 442 responds to a read-out command signal of operating sate 
data from the controller control circuit 17, and supplies the operating state data on the 
switches 403 - 407 and the measuring values of the counters 444X, 444Y to the signal 
transmitting circuit 445 in a predetermined data-format order. The signal transmitting 
circuit 445 converts these parallel signals outputted from the control circuit 442 into serial 
data to transfer them to the controller control circuit 17 via a conversion circuit 43 and a 
signal line 42. 

To the control circuit 442 are connected an address bus, a data bus, and a port 

control circuit 446 through a port connector. The port control circuit 446 performs 

input-output control (or signal transmission or reception control) on data according to 

commands by the CPU 11, when the RAM cartridge 50^as one example of an extension 

device, is connected to a port connector 46. The RAM cartridge 50 includes a RAM 51 
Ai 

and a timer chip 53 as one example of a time-related information generating means (or a 
calendar timer) connected to the address bus and the data bus, a battery 52 connected 
thereto for supplying power source to the RAM 51 and the timer counter 53, and a 
decoder 54 for activating the timer counter 53 when a predetermined address is given. 
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The RAM 51 is a RAM that has a capacity tower than a half of a maximum memory 

capacity accessible by using an address bus, and- eompiiscd f o i example of a 256 k-bit 

RAM. This is because o f uvoiding duplication between the write-in/read-out address of 

the RAM and the read-out address of the timer chip 53 by reading out a value of an 

arbitrary counter within the timer chip 53 when the highest order bit becomes "1". The 

RAM 51 stores backup data associated with a game, so that, if the RAM cartridge 50 is 

removed out of the port connector 46, the stored data is kept by receiving power supply 

from the battery 52. ^-i ncidentally, thc *details of the kind of data stored by the RAM 51, 

writing data therein, and utilization of the data stored will be -stated- later. 

ft 

Figure 15 is a graphical illustration of a data format by which the image processing 
apparatus read out data representative of an operating state of switches 403 - 407 and 
joystick 45 from the controller 40. The data generated by the controller 40 is configured 
by 4-byte data. The first-byte data represents B, A, G, START, upper, lower, left and 
right, i.e., the depression of pressing points for upper, lower, left and right of the switch 
404B, 404A, 407, 405 and the cross switch 403. For example, when the button B, i.e., the 
switch 404B, is depressed, the highest order bit of the first byte becomes "1". Similarly, 
the second-byte represents JSRST, 0 (not employed in the embodiment), L, R, E, D, C 
and F, i.e., the depression of the switch 409, 406L, 406R, 404E, 404D, 404C and 404F. 
The third byte represents by binary digit the X coordinate value (measured value by the X 
counter 444X) which value is in dependence upon inclination angle of the joystick 45 in . 
the X direction. The fourth byte represents by binary digit the Y coordinate value 
(measured value by the Y counter 444Y) which value is in dependence upon inclination 
angle of the joystick 45 in the Y direction. Because the X and Y coordinate values are 
expressed by 8 bits of binary digit, the conversion of them into decimal digit makes 
possible representation of the inclination of the joystick 45 by a numeral of from 0 - 255. 
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If the highest order bit is expressed by a signature denoting a negative value, the 
inclination angle of the joystick 45 can be expressed by a numeral between -128 and 127. 

Referring to Figure 16 to Figure 19, explanations will be made on a format for the 
signal transmitted and received between the image processing apparatus 10 and the 
controller 40. 

Figure 16 is an illustrative representation of a format for the signal transmitted and 
received between the image processing apparatus 10 and the controller 40 for 
identification of the type of a controller 40 by the image processing apparatus 10. The 
image processing apparatus 10 transmits a type data request signal of a command "0" 
configured by 1 byte (8 bits) to the control circuit 442 within the controller 40, and 
receives in response thereto a totally 3 bytes of a type data signal, concerning the 
controller 40, of TYPE L (1 byte), TYPE H (1 byte) and the status generated by the 
control circuit 442. Here, TYPE L and TYPE H are data representative of a function of a 
device or apparatus in connection to the connector 46. The respective data of TYPE L 
and TYPE H are data inherent to the type of a RAM cartridge 50. Based on the data, the 
image processing apparatus 10 identifies the type of a controller 40, i.e., the type of a 
RAM cartridge 50 being connected to the controller 40. The type of RAM cartridge 50 
involves for example a type merely mounted with a RAM 51, a type mounted with a 
RAM 51 together with a timer chip, and a type mounted with a RAM 51 together with a 
liquid crystal display. In the present embodiment, the type mounted with a RAM 51 and 
a timer chip is being explained in detail. Meanwhile, the status data is data that represents 
whether or not the port is connected with an extension device such as a RAM cartridge 50 
and whether or not an extension device has been connected thereto after resetting. 

Figure 17 is an illustrative representation of a format for the signal transmitted and 
received between the image processing apparatus 10 and the controller 40 for 
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discriminating the operating state of the controller 40 by the image processing apparatus 
10. The image processing apparatus 10 transmits a controller data request signal of a 
command "1" configured by 1 byte (8 bits) to the control circuit 442 within the controller 
40, and receives in response thereto an operating state data signal, concerning the 
controller 40, generated by the control circuit 442. Based on the operating state data, the 
image processing apparatus 10 acknowledges how the operator operates the controller 40 
for utilization for varying the image. Incidentally, the operating state data signal has been 
stated in detail in the explanation on Figure 10, and the explanation thereof is omitted 
here. 

Figure 19 is an illustrative representation of a format for a read data signal when 
the image processing apparatus 10 reads data out of the RAM 51 within the RAM 
cartridge 50 being connected to the controller 40. The image processing apparatus 10 
transmits, to the control circuit 442, a read command signal of a command "2" configured 
by 1 byte (8 bits), an address H (8 bits) signal representative of a higher order bit of an 
address, an address L (8 bits) signal representative of a lower order bit of an address and 
an address CRC (5 bits) signal for checking for transmission error of address data of the 
address H signal and address L signal. The image processing apparatus receives in 
response thereto a storage data signal, for the RAM 51, generated by the control circuit 
442 and a data CRC (8 bits) signal for checking for data transmission error. Incidentally, 
to read out time-related information of the timer chip 53 by the image processing 
apparatus 10, it is satisfactory to read out addresses of 8000h or longer by merely 
rendering the address H signal value greater than 80h. 

Figure 19 is an illustrative representation of a format for a write data signal when 
the image processing apparatus 10 writes data into the RAM 51 within the RAM cartridge 
50 being connected to the controller 40. The image processing apparatus 10 transmits, to 
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the control circuit 442, a write command signal of a command "3" configured by 1 byte (8 
bits), an address H (8 bits) signal representative of a higher order bit of an address, an 
address L signal and an address H signal representative of a lower order bit (3 bits) of an 
address, an address CRC (5 bits) signal for checking for transmission error of address 
data of the address L signal, and a 32-byte write-in data signal to be written into the RAM 
51. The image processing apparatus 10 receives in response thereto a data CRC (8 bits) 
signal generated by the control circuit 442 for checking for data reception error. The 
image processing apparatus 10 receives the CRC signal to perform CRC checking with 
the transmitted write-in data, and judges based thereon that the data has correctly been 
written into the RAM 51. Incidentally, to reset for example date and time by writing 
time-related information into the timer chip from the image processing apparatus 10, it is 
satisfactory to perform writing into addresses of 8000h or longer by merely rendering the 
address H signal value greater than 80h. 

The operation of data transmission and reception between the image processing 
apparatus 10 and the controller 40 willthen-be explained. 

Referring first to a flowchart for the CPU of the image processing apparatus 10 in 
Figure 20, explanations will be made on image processing. At a step Sll, initial setting is 
made by the CPU 11 based on an initial value (not shown) stored in the program data area 
in Figure 5. Then, at a step S 12, the CPU 11 outputs a control pad data request command 
stored in the program data area 202 to the bus control circuit 12. At a step S13, the CPU 
11 carries out a predetermined image processing based on the program stored in the 
program data area 202 and the image data area 201. While the CPU 1 1 is executing step 
S 13, the bus control circuit 12 is under execution of steps S21 - S24. Then, at a step S 14, 
the CPU 11 outputs image data based on the control pad data stored in the control pad 
data area 141 in Figure 3. After completing step S14, the CPU repeats to execute steps 
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S12-S14. 



The operation of the bus control circuit 12 will be explained by using Figure 21. 
At a step S21, the bus control circuit 12 determines whether or not the CPU 11 has 
outputted a controller data request command (a request command for data on switches of 
the controller 40 or data on the extension device 50). If no controller data request 
command has been outputted, it is waited for outputting. If a controller data request 
command has been outputted, the process proceeds to a step S22. At the step S22, the bus 
control circuit 12 outputs a command for reading in data of the controller 40 (command 1 
or command 2 referred to later) to the controller control circuit 17. Then, at a step S23, 
the bus control circuit 12 determines whether or not the controller control circuit 17 has 
received data from the controller 40 to store it in the RAM 174. If the controller control 
circuit 17 has not received data from the controller 40 to store in the RAM 174, the bus 
control circuit 12 waits at the step S23, while if the controller control circuit 17 has 
received data from the controller 40 to store it in the RAM 174, the process proceeds to a 
step S24. At the step S24, the bus control circuit 12 transfers the data of the controller 40 
stored in the RAM 174 to the W-RAM 14. The bus control circuit 12, when completing 
the data transfer to the W-RAM 14, returns the process back to the step S21 to repeat 
execution of the step S21 - the step S24. 

■ Incidentally, the flowcharts of Figure 30 and Figure 31 exemplified the example 
wherein, after the bus control circuit 12 has transferred data from the RAM 174 to the 
W-RAM 14, the CPU 11 processes the data stored in the W-RAM 14. However, the CPU 
11 may directly process the data in the RAM 174 through the bus control circuit 12. 

Figure 22 is a flowchart for explaining the operation of the controller control 
circuit 17. At a step S3 1, the presence or absence of waiting for write-in by the bus 
control circuit 12 is determined. If not waited for write-in, the data transfer control circuit 
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171 waits until there comes to waiting for write-in from the bus control circuit 12. If 
waiting for write-in, at a next step S32 the data transfer control circuit 171 causes the 
RAM 174 to store commands for the first to the fourth channels and/or data (hereinafter 
abbreviated as "command/data"). At a step S33, the command/data for the first channel is 
transmitted to the controller 40 being connected to the connector 181. The control circuit 
442 performs a predetermined operation based on the command/data to output data to be 
transmitted to the image processing apparatus 10. The content of the data will be stated 
later in explaining the operation of the control circuit 442. At a step S34, the data transfer 
control circuit 171 receives data outputted from the control circuit 442, to cause the RAM 
to store the data. 

From now on, at a step S35 the command/data for the second channel is 
transmitted to the controller 40, in a manner similar to the operation for the first channel 
at the steps S33 and S34. The control circuit 442 performs a predetermined operation 
based on this command/data to output the data to be transmitted to the image processing 
apparatus 10. At a step S36 are carried out the processes of data transfer and write-in for 
the second channel. Meanwhile, at a step S37, the command/data for the fourth channel is 
transmitted to the controller 40. The control circuit 442 performs a predetermined 
operation based on this command/data to output the data to be transmitted to the image 
processing apparatus 10. At a step S38 are carried out the processes of data transfer and 
write-in for the third channel. Furthermore, at a step S39, the command/data for the 
fourth channel is transmitted to the controller 40. The control circuit 442 of the controller 
40 performs a predetermined operation based on this command/data to output the data to 
be transmitted to the image processing apparatus 10. At a step S40 are carried out the 
processes of data transfer and write-in for the fourth channel. At a subsequent step S41, 
the data transfer circuit 171 transfer in batch the data which have received at the steps 
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S34, S36, S38 and S40 to the bus control circuit 12. 

In the manner as stated above, the data for the first channel to the fourth channel, 

o 

that is, the commands for the controllers 40 being connected to the connectors 181 - 184 
and the operating state data to be read out of the controllers 40, are transferred by time- 
divisional processing between the data transfer control circuit 171 and the control circuit 
442 respectively within the controllers 40. 

Figure 23 is a flowchart for explaining the operation of the controller circuit 44. 
First, at a step S51, it is determined whether or not a command has been inputted from the 
image processing circuit 10 to the control circuit 442. If no command has been inputted, 
it is waited for inputting of a command. If a command is inputted, at a step S52 it is 
determined whether or not the command inputted to the control circuit 442 is a status 
request command (command "0"). If a command "0", the process proceeds to a step S53, 
wherein a status transmitting process is carried out. 

At the step S53, where the CPU 11 outputs the command "0", the data in format as 
shown in Figure 13 is transmitted and received between the image processing apparatus 

10. and the controller 40. On this occasion, the control circuit 442, when receiving the 

< 

command "0" data configured by 1 byte (8 bits), transmits TYPE L (1 byte), TYPE H (1 
byte) and the status. Here, TYPE L and TYPE H are data for identifying the function of a 
device or apparatus being connected to the joyport connector 46, which are inherently 
recorded in the RAM cartridge 50. This makes possible recognition by the image 
processing apparatus 10 what extension device (e.g., a RAM cartridge 50 or other 
extension devices such as a liquid crystal display) is being connected to the controller 40. 
The status is data representative of whether or not an extension device such as a RAM 
cartridge 50 is being connected to the port and whether or not the connection of the 
extension device is after resetting. 




On the other hand, at the step S52 if the determination is not a command "0", it is 
determined at a step S54 whether or not the inputted command is a pad-data request 
command (command "1"). If it is a command "1", the process proceeds to a step S55 
where the process of transmitting pad data is performed. Specifically, where the CPU 11 
outputs a command "1" the data in format as shown in Figure 14 is transmitted and 
received between the image processing apparatus 10 and the controller 40. On this 
occasion, the control circuit 442, if receiving command "1" data configured by 1 byte (8 
bits), transmits the data of 14 switches (16 bits) of B, A, G, START, upper, lower, left, 
right, L, R, E, D, C and F; the data of JSRST (1 bit); and the data of the counter 444X and 
the counter 444Y (16 bits). By transmitting these data to the image processing apparatus 
10, the image processing apparatus 10 is recognized of how the operator operated the 
controller 40. Thus, these data are utilized for varying the image by the image processing 
apparatus 10 in accordance with the operating state of the controller 40. 

At the aforesaid step S54, if the determination is not a command "1", it is 
determined at a subsequent step S56 whether or not the inputted command is a read-out 
request command, (command "2") for data associated with the RAM cartridge 50 to be 
connected to the extension connector. Where the determination is a command "2", the 
process proceeds to a step S57 where the process of write-out of the extension connector 
is performed. Specifically, where the CPU 1 1 outputs a command "2", the data in format 
as shown in Figure 15 is transmitted and received between the image processing 
apparatus 10 and the controller 40. On this occasion, when the control circuit 442 
receives command "2" data configured by 1 byte (8 bits), address H representative of the 
higher-order bits (8 bits) of address, address L representative of the lower-order bits (3 
bits) of address, and address CRC (5 bits) for checking for error in address data 
transmitted and received, the control circuit 442 transmits data stored in the RAM 




cartridge (32 bytes) and CRC (8 bits) for checking for data errors. In this manner, the 
connection of the RAM cartridge 50 (or other extension devices) and the image 
processing apparatus 10 enables the image processing apparatus 10 to process data from 
the RAM cartridge 50, etc. 

At the aforesaid step S56, if the determination is not a command "2", it is 
determined at a subsequent step S58 whether or not the inputted command is a read-in 
request command (command "3") for information associated with the RAM cartridge 50 
being connected to the extension connector 46. Where it is the command "3", the process 
of data read-out is carried out at a step 59 for the RAM cartridge 50 being connected to the 
extension connector 46. Specifically, if the CPU 11 outputs a command "3", the data 
shown in Figure 3 is transmitted and received, in response to the command "3", between 
the image processing apparatus 10 and the controller 40. 

That is, when the control circuit 442 receives command "3" data configured by 1 
byte (8 bits), address H representative of the higher-order bits of address (8 bits), address 
L representative of the lower-order bits of address (3 bits), address CRC for checking for 
error in address data transmitted and received (5 bits), and data to be transmitted to the 
RAM cartridge 50 (32 bytes), it transmits CRC for checking for error for data received (8 
bits). In this manner, the connection of the extension device 50 and the image processing 
apparatus 10 enables the image processing apparatus 10 to control the extension device 
50. The connection of the extension device 50 and the image processing apparatus 10 
also drastically improves the function of the controller 40. 

If at the aforesaid step S58 the determination is not a command "3", it is 
determined at a step 60 whether or not it is a reset command (command 255). Where it is 
the reset command (255), the process of resetting the counter 444 for the joystick 45 is 
performed at a step S61. 
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Specifically, where the CPU 11 outputs a command 255, the data shown in Figure 
24 is transmitted and received between the image processing apparatus 10 and the 
controller 40. That is, the control circuit 442 of the controller 40, if receiving command 
255 data configured by 1 byte (8 bits), outputs a reset signal to reset the X counter 444X 
and the counter 444Y, and transmits aforesaid TYPE L (1 byte), TYPE H (1 byte) and the 
status. 

/^detailed operation for resetting the joystick 45 will be described. 

In order to reset of the joystick 45 to determine an origin point thereof, there are 
three methods, i.e., a method through an operation of the buttons, a method through 
turning-on/off the power source, and a method by the image processor 10. 

(1) A reset operation by operating the buttons 
With referring to a flowchart shown in Figure 25, a reset operation of the counter 444 
which stores data indicative of an inclined state of the joystick 45. First, in a step S432, 
the switch signal detection circuit 443 detects whether or not the buttons 406Lb 40 6 R ana 
405 are simultaneously depressed. Then, if the three buttons are not depressed, the 
detection of the switch signals is performed continuously ? Furthermore, if the three 
buttons are simultaneously depressed, the reset signal is outputted. 

In response to the reset signal, in a step S434, the count values of the X counter 

444X and the Y counter 444Y are reset. Therefore, the origin point of the joystick is 

-AAn^u po\Y^ oiV^rv 
determined at ^c v cpy tuning thcrt the buttons 406L, 406R and 405 are simultaneously 

depressed. 

In this embodiment, at a time that the buttons 406L, 406R and 405 are 
simultaneously depressed by the operator, the reset signal is generated by the switch 
signal detection circuit 443; however, the number of the buttons is not limited to three (3), 
and may be two (2) or four (4). Furthermore, buttons simultaneously depressed are not 




limited to the above described buttons, and may be arbitrary buttons. 
(2) A reset operation by turning-on/off the power source. 

With referring to a flowchart shown in Figure 26, another reset operation of the 
counter 444 will be described. A reset signal is outputted from a power-on reset circuit 
447 in response to a fact that a power source switch (not shown) of the image processor 
10 is turned-on by the operator when the controller 40 is connected to the image processor 
10, or in response to a fact that the power source is supplied to the controller 40 by 
inserting the connection jack of the controller 40 into one of the controller connectors 181 
- 184 of the image processor 10 when no controller 40 is connected to the image processor 
10. In response to such a reset signal, in a step S442, the count values of the X counter 

444X and the Y counter 444Y are reset. Therefore, the origin point of the joystick is 

"VVie- POVrrV wYy^c\ pooo^r 
determined at e^^4imiiig-HraW^ supplied to the controller 40. 

(3) A reset operation by the image processor 10 

The counter 444 is also reset by executing the steps S60 and S61 shown in the 
above described Figure 23. Through such a reset operation, it is possible to freely 
determine the origin point of the joystick 45 by the program in accordance with a 
processing status of the image processor 10. 

According to the above described methods, it is possible to reset the X counter 
444X and the Y counter 444Y. If the reset signal is outputted at a time that the lever 474 
is in its neutral position, that is, at a time that the lever 474 is not operated by the operator, 
it is possible to prevent erroneous count values from being stored in the X counter 444X 
and the Y counter 444Y, and therefore, it is possible to prevent the erroneous count values 
from being transmitted to the image processor 10 

Next, one example *htrt the monitor screen is changed tvi44a using the controller 40 
will be described with referring to Figure 27. A left illustration in Figure 27 shows the 
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physically inclined amount of the lever 474 wit**. using the coordinates. More 
specifically, a circle illustrated at a center indicates the lever 474, and in this illustration, a 
state where the operator does not operate the lever 474, that is, a state where the lever 474 
stands upright with respect to the housing. If the lever 474 is inclined toward a front side, 
the circle is moved in a +(positive) direction in the Y axis, and if the lever 474 is inclined 
toward a rear side, the circle is moved in a -(negative) direction of the Y axis. 
Furthermore, if the lever 474 is inclined toward a right direction, the circle is moved in a 
+(positive) direction of the X axis, and if the lever 474 is inclined toward a left side, the 
circle is moved in a -(negative) direction of the X axis. 

A right illustration in Figure 27 shows a display screen of a game^+h^ an enemy 34 
i^artmed by inclining the lever 474 toward front, ^ rear, left and right so as to move an 
aiming device 35 toward upper, lower, left and right. Clouds 31, mountains 32 and 
buildings 33 constitute a background image which can be changed by scrolling and etc., 
the enemy 34 is an object which can freely move within the screen. For example, when" 
the enemy 34 is displayed in a right upper portion of the screen, if the operator inclines the 
lever 474 toward^ right and then front, the X counter 444X and the Y counter 444 Y are 
both incremented, and thus, the count values thereof become larger. The count values are 
transmitted to the image processor 10 which changes a display position of the aiming 
device 35 with utilizing the data of the count values. Therefore, the aiming device 35 
becomes to be - super positione d on the enemy 34. Then, at a timing the aiming device 35 
is just super-positioned on the enemy 34, if the button such as the button 404A is 
depressed, the switch data of the button is also transmitted to the image processor 10^ 
similar to the counter data. Accordingly, the image processor 10 generates the image 
signal so as to display a missile (not shown) or the like which can attack the enemy 34 on 
the screen. 
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Next, one example of a case where the analog joystick is reset in a state where the 
lever 474 is deviated from the center, that is, the lever 474 is inclined will be described 
"wkh referring to Figure^. 

When the X counter 444X and the Y counter 444Y are reset at the coordinate 
position indicated by a solid circular line in a left illustration in Figure^S^, if the operator 
releases his or her hand from the lever 474, the lever 474 returns to the center of the 
coordinate, i.e., a position indicated by a dotted circular line. A change of the image will 
be described with utilizing a right illustration in Figure 29. First, when the X counter 
444X and the Y counter 444Y are reset, as similar to the right illustration in Figure 29, the 
aiming device 35 is displayed at the solid circular line because the count values of the X 
counter 444X and the Y counter 444Y are both "O" equal to the initial values. Next, if the 
operator releases his or her hand from the lever 474, the lever 474 returns to the center 
position of the coordinate, and the X counter 444X within the controller 40 is 
incremented and the Y counter 444Y is decremented, and therefore, the count values of 
the counters 444X and 444Y become larger and smaller, respectively. The count values 
are transmitted to the image processor 10 which changes the display position of the 
aiming device 35 with utilizing the data of the count values to the position of an aiming 
device 35 indicated by a dotted Iine*A description will be made mrt - hat such a reset 
-Gper-ation;4frpeFf or^ For example, if the operator presumes the position 

that the enemy 34 appears is the position of the aiming device 35 shown by the dotted line 
in the right illustration in Figure 29, the operator wishes to^ supdr positions the aiming 
device 35 at the position of the dotted line aiming device 35 at anq- nstance that the enemy 
34 appears. However, if the aiming device 35 is continuously kept on the dotted line 
aiming device 35, the operator who is a game player\ bored, and there is a further 
possibility that if the enemy 34 appears at a place not presumed, the operator cannot 
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attack the enemy, and therefore, in order to a upcr-positioi Hhe aiming device 35 on the 



inter- 
position of the dotted line aiming device 35 at an ^nstance that the enemy 34 appears, and 

to freely move the aiming device 35 to other places, the above described reset function is 

used. In describing an action of the operator more specifically, the operator first inclines 

the lever 474 such that the aiming device 35 is displayed at a position symmetrically 

corresponding to the position presumed that the enemy 34 will appear (the position of the 

dotted line aiming device 35) with reference to the solid line aiming device 35. At that 

time, the physical coordinate position of the lever 474 becomes the solid circular line in 

the left illustration in Figure 29. Then, the operator simultaneously depresses the three 

buttons of the buttons 406L, 406R and 405. In response to the depression, the X counter 

444X and the Y counter 444Y are both reset, and the aiming device 35 is displayed at the 

position of the solid line aiming device 35. Then, the operator freely moves the aiming 

device 35, and waits for an appearance of the enemy 34.^ the enemy 34 appears at the 

position of the dotted line aiming device 35, the operator releases the hand from the lever 

474. Therefore, the lever 474 returns to the physical coordinate position shown by the 

dotted circular lirje in the left illustration in Figure 29. Resultingly, the aiming device 35 

becomes to be displayed at the dotted line aiming device 35. When the operator surely 
S uf>e*r v mnp cses 

- super po c itions -the aiming device 35 on the enemy 34, and depresses the switch such as 
the button 404A, a missile (not shown) or the like which attacks the enemy 34^ 
displayed on the screen. 

Furthermore, if the reset operation is performed in the above described manner, it 
is possible to largely move the lever 474 toward a right lower direction^ and therefore, the 
above described reset operation is also effective at a time that the operator wishes to 
largely move the lever 474 toward a right lower direction. 

With reference to Figure 29 to Figure 34, explanation will be made on how to 
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utilize in a game program the function of resetting the origin point of the joystick 45 to a 
desired point. It is assumed for example, in a game such as a racing game in which an 
object, e.g., a racing car, on a screen is operated based on maneuver by a user, that the 
maximum speed of a racing car is altered in conformity with the skill of a user. In such a 
case, a screen for selecting a racing car, for example as shown in Figure 29, is displayed to 
select a desirable racing car by inclining the joystick 45 by the user. Where the user does 
not incline the joystick 45 at all, a racing car A with a maximum speed of 160 km/hr is 
selected. If the user inclines the joystick 45 toward this, i.e., in a direction corresponding 
to the downward of the screen, to a small extent (for example, by approximately 50 % of 
the maximum inclination angle of the joystick 45), a racing car B with a maximum speed 
of 250 km/hr is selected. If the user inclines the joystick 45 toward this, i.e., in the 
direction corresponding to the downward of the screen, to a large extent (for example, by 
90 % or greater of the maximum inclination angle for the joystick 45), a racing car C with 
a maximum speed of 320 km/hr is selected. After selecting arbitrary one out of the racing 
cars A - C through the above operation, a racing scene begins in accordance with the 
maximum speed of the racing car. The higher the maximum speed of the racing car, the 
relative difficulty of the game is raised high and the score increases. 

For a racing game like this, the selection and display of racing cars are 
conventionally made based on an algorithm as shown in Figure 31 and Figure 32. At a 
step S151 in Figure 31, the CPU 11 executes a program for displaying an image as shown 
in Figure 29 (e.g., a program for displaying the racing cars A - C according to a game 
program). 

At a step S152, the CPU 11 reads information representative of an operating state 
of the controller. At a step S153, the CPU 11 determines whether a button for controller 

tV 'is 

determination, e.g., the button A, is depressed or not. When determined that the button A 
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is depressed, the process proceeds to a step S154 where it is determined from the position 
of a cursor which one of the racing cars A - C is selected. The value of the maximum 
speed is determined to one out of 160, 250 and 320 km/hr depending upon the racing car 
selected. If the maximum speed is determined, the process proceeds to a game scene at a 
step S155, that is, a main routine of the game. 

Meanwhile, if it is determined at the step S153 that the button A is not depressed, 
the process proceeds to a step SI 56 where it is further determined whether the upper or 
lower key of the cross-shape button is depressed or not. When it is determined at the step 
S156 that either of the upper or lower key of the cross button is depressed, the cursor for 
selecting a racing car is moved in dependence upon the depressed key and thereafter the 
process returns to the step SI 52. If it is determined that neither of the upper nor lower 
keys is depressed, the process immediately returns to the step S152. 

After determining the kind and the maximum speed of a racing car in this manner, 
the process proceeds to the main routine of the game of Figure 32. At a step S161 in 
Figure 32, an initial scene of racing scene, for example a starting site, etc. as shown in 
Figure 30, is displayed on the screen. At a step S162, controller data is read out. At a step 
S163, it is determined whether or not the upper key of the cross button is depressed, based 
on which it is determined whether or not acceleration of the racing car is desired by the 
user. If it is determined that the user desires acceleration of the racing car, the process 
proceeds to a step S164 where it is determined whether the speed of the racing car has 
already attained its maximum speed or not. Where the speed of the racing car has not yet 
reached the maximum speed, the racing car is accelerated at a step SI 65 and thereafter the 
process proceeds to a step S 166. Where the speed of the racing car already reached the 
maximum speed, the process proceeds to a step S166 without executing the step S165. At 
the step S166, other processing, e.g., handle-manipulation processing, is performed based 
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on the controller data read out at the step S162. At a step S167, racing scenes are 
displayed on the screen based on the result of these steps S162 - S166. 

On the other hand, where it is determined at the step S163 that the user does not 
desire acceleration for the racing car, it is determined that the user has a desire to 
5 decelerate the racing car, and the process proceeds to a step S168. At the step S168 it is 
determined whether or not the racing car has already stopped. If determined that it is 
already stopped, the process proceeds to the step S166 without executing a step S169. 
Where it is determined that the racing car is not yet stopped, deceleration is made for the 
racing car at the step SI 69, and thereafter the process proceeds to the step SI 66. At the 

;ijo step S166, other controller data processing is performed but for the cross key. Then, At a 

I1J 

lij step S167, a racing scene is displayed, and the process proceeds to the step S162. 

■as 

Li Explained above is an algorithm concerning selection of a maximum speed of a 

yi 

Q racing car and control thereof when a controller of the conventional art is employed. On 

O U the contrary, where using an analog joystick of the above embodimen Uhat can nsci an 

v !"* -VWV maw r-os^b APpV 

O &5 origin point^algorithms as illustrated in Figure 33 and Figure 34 ns fo be applied. ' In 

^> particular, it should be noted that the algorithm of Figure 34^ largely simplified in 

comparison with the corresponding prior art algorithm of Figure 32. 

At a step S171 in Figure 33, racing cars A - C are displayed on the screen. At a 
> CPU W r^&js 

t> step S172, thetSP U Ui-e adJn a state of the analog joystick in the aforesaid way, At a step 

20 S173, the CPU 1 1 determines whether the button 404A (hereinafter described as the 

button A) is depressed or not. If depression of the button A is determined, a racing car to 
be used for the racing game is determined at a step S174, and further the origin point is 
reset by taking the inclined angle of the joystick at that time as 0. Thereafter, at a step 
S175 the process proceeds to a main routine of the racing game. 
25 On the other hand, if the button A is not depressed is determined, at a step S 176 the 
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Hi ^ 

racing car selecting cursor is displayed at a position corresponding to the inclined angle of 

the joystick. That is, where the^range of the analog joystick inclining angle is taken 45 

degrees to -45 degrees, when the angle is at 0 degree to -15 degrees the cursor is 

displayed at a position of the racing car A, when -15 degrees to -30 degrees the cursor is 

displayed at a position of the racing car B, and when -30 degrees or greater the cursor is 

displayed at a position of the racing car C. After the cursor is displayed, the process 

returns again to the step S172. As explained as above, it is possible in this embodiment to 

omit a routine that corresponding - to the step S 156 of the conventional art. 

Using Figure 34, explanation will be made for a main routine of the racing game in 

the case of using the analog joystick of the embodiment. At a step S181, an initial screen 

for example with a racing scene of Figure 30 is displayed. At a step 182, an operating 

state of the analog joystick is read in. At a step S183, the inclination angle of the joystick 

is multiplied by a predetermined constant to determine the speed of the racing car. At this 

time, the inclination angle of the joystick is different in dependence upon the kind of the 

racing cars. This is because for the racing car A when the inclination angle*during 

s 

selection of a racing car at the step S174 is for example 0 degree the count value of the 

/ A 
S 

counter circuit 444 is reset to 0 degree, for the racing car B when the inclination angle 
during selection of a racing car is for example -15 degre^the count value of the counter 
circuit 444 is reset to 0 degree, and for the racing car C when the inclination angle during 
selection of a racing car is for example -30 degrees the count value of the counter circuit 
444 is reset to 0 degree. Accordingly, when the joystick is forwardly, fully inclined, the 
inclination angle is 45 degrees for the racing car A, 60 degrees for the racing car B, and 75 
degrees for the racing car C. In this manner, even if the joystick is operated by the user in 
a similar way, the inclination angle obtainable differs by the kind of a racing car. That is, 
the speed of a racing car, in particular the maximum speed, ■ bceom o s -different. 
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Furthermore, the present application does not require a complicated speed control routine 
such as the steps S163 to steps S165, the step S168 and the step S169, but provides a 
program function equivalent thereto by having only the step S183. 

In this manner, after determining the speed of the racing car, other joystick data 
are processed at a step S184, and a racing scene is displayed at a step SI 85. 

In this embodiment, since the program processing amount is decreased by 
reducing the number of steps, realization is made for reduction of programmers operating 
time as well as simplification of operation. 

Although the present invention has been described and illustrated in detail, it is 
clearly understood that the same is by way of illustration and example only and is not to 
be taken by way of limitation, the spirit and scope of the present invention being limited 
only by the terms of the appended claims. 



39 



